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INTRODUCTION
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PHASE |

ANALYSIS

OVERALL STUDY ACTIVITIES

DETERMINE
LAUNCH SITE
REQU IREMENTS
AND INTERFACES

3 MONTHS

PHASE 2

OPERATIONAL
CONCEPTS

DEVELOP QUICK-
REACTION SORTIE
MODE OPERATIONAL
CONCEPT

lL

3 MONTHS

PHASE 3

REQUIREMENTS
AND
SCHEDULES

® ASSESS LAUNCH
SITE IMPACT

® PERFORM SITE
TRADE STUDY

2 1/2 MONTHS

TRW
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PRESENTATION AGENDA

INTRODUCTION -
VIC DULOCK

REVIEW OF OTHER PAYLOAD PROGRAMS -
VIC DULOCK

QUICK-REACTION EXPERIMENT BASELINE DEFINITION
GEORGE SPENGLER

GROUND OPERATIONS REQUIREMENTS ANALYSIS -
JACK GREGORY

INTERFACE ASSESSMENT -
JACK GREGORY

OTHER REQUIREMENTS AND FACTORS -
VIC DULOCK

SUMMARY -
VIC DULOCK
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PHASE | - ANALYSIS
OTHER
PROGRAMS [+
EXPERIMENT GROUND INTERFACE
HARDWARE |====>| OPERATIONS =D \ccrccminT
ANALYSIS REQU IR EMENTS
OTHER
REQU I REMENTS |
AND FACTORS
TRW
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PHASE | OBJECTIVES

DEFINE AN
EXPERIMENT HARDWARE
BASELINE
T0
DEVELOP LAUNCH
SITE REQUIREMENTS
AND INTERFACES
PHASE 2
AND
PHASE 3
AND
DEVELOP
OTHER

REQUIRED DATA
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DESCRIPTION OF QUICK REACTION

FOR THIS STUDY THE QUICK-REACTION CONCEPT

® IS COMPOSED OF THE FOLLOWING ELEMENTS
- USER OR PRINCIPAL INVESTIGATOR (P1)
- TIME
- COST
- SIMPLICITY
- DOCUMENTATION

® IS NOT RAPID RESPONSE TO UNEXPECTED EVENTS
OR UNPREDICTED TARGETS OF OPPORTUNITY

TRW
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2.0 REVIEW OF OTHER PAYLOAD PROGRAMS
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REVIEW OF OTHER PAYLOAD PROGRAMS
OTHER
PROGRAMS
® SOUNDING ROCKETS
® MIGHTY MOUSE
® CV-990
® TELTA BALLOON
® DELTA/CENTAUR
® APOLLO/SKYLAB
EXPERIMENT GROUND
HARDWARE F==>| OPERATIONS F=——=> >_m2mqmm%%9m__m:
ANALYSIS REQU IREMENTS
OTHER
REQUIREMENTS
AND FACTORS
TRW
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OBJECTIVE:

PROGRAM
DOCUMENTATION

APPROACH

DETERMINE WHAT THESE OTHER PROGRAMS
HAVE TO OFFER THE QUICK-REACTION CONCEPT

PROGRAM
PERSONNEL

FEATURES

QUICK-REACTION

SUMMARY

MMC
STUDY
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SOUNDING ROCKET

TYPICAL BOOST ASCENT AND PAYLOAD INJECTION INTO ORBIT
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WALLOPS ISLAND SOUNDING ROCKETS

ATTRIBUTES

® MULTI-DISCIPLINE RESEARCH
® SINGLE EXPERIMENT/LAUNCH

® HIGH USER INVOLVEMENT

® SINGLE-POINT RESPONSIBILITY
® MINIMAL DOCUMENTATION

® 8 TO 12 MONTH SPAN TIME

® USER ORIENTED

TRW
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1. 7]

MEASURING

MIGHTY MOUSE VEHICLE CONFIGURATION

i )
CORONA Y B\/ mww TRIGGER /
NEEDLE | &' | 7 | ANTENNA ASSY

ﬁﬂ 15 LM |

RESISTOR culm_ ! m_;mg_.moz_Om

! ! A
ﬁl>l 10" /a\
ANTENNA || & |
[ 1 ) TLM ENCLOSURE
/\\ * =2
] —— 2 75
56.5"
39"
LN
«l\ / ‘
TRIGGERING

TRW
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MIGHTY MOUSE

ATTRIBUTES

SINGLE OBJECTIVE

SINGLE PI/LOW INVOLVEMENT

STANDARD HARDWARE

WELL DEFINED OPERATIONAL PROCEDURES
RELIANCE ON VERBAL COMMUNICATIONS

EXTREMELY RAPID RESPONSE

TRW



fpn1s SLy} J0j pauLyap Se 3daou0d
u0130e3y¥-42IND U3 UM a|qiyeduod aJe weaboad SLyl 40 S3INQLa33e dul JO ISOW

14 Aq sisk|eue ejeq @
jybLld @
|suuosaad 140ddns pue Id Ag sauy 3e uoLjejlejsuL pue uoLjeabajul @
1d Aq siLsAjeue SSa43S ()
14 Aq uorjeataqej pue ubLsop juawtsadxy o
YSYN Aq feaoadde pue uoLjenieay o
1d Aq uoLssiugns jesodoad @
1SM0O| |0} S® spaadoad 3242 109foad (e21dAy v
‘gaempaey juawiaddxs 40 uoijej|ejsut pue
caredas ©3noRO3Yd 403 sawy 1e Id4 9y3 01 papLaoad st qa0ddns Satjl|ioes pue j40ddns
ueldoLUYDd] "uOL3eIUSBUNOOP {ewao} 31I3LL faan sey wedboad ayl -sLsA|eue ejep 404 314
-tsuodsaa Apins st Id dul -uotjesado pue ¢quawdo | 3A3Pp s quawabeueu quauL4adxa 40} Id 33
uo aduetias ybry e saoe|d weaboud 3yl - saJuaLds ddeds pue $O13Neuo4}se ul s4djusul
-14adxd apLsIno JO }L38u3q ayyl 403 paldnpuod St weaboad Aaeuidiosip-Lifnu styl
-s9ouaLds adeds pue $717NeU0J43Se Ul Yd4edsad 404

¢ fa0jed0qe| |ejudwisadxd BuLA|4 © Se SN 40 PIIAAAUOY 14040418 (066 LOPOW 4LBAUO)
e sasn 3] -weabodd 314e404LY 066-A) BUd $51049d0 J3IUB) YD4RISAY SIWY S ,YSYN

Wy490dd 066-AJ

VL ¢



CV-990

ATTRIBUTES

MULTI-DISCIPLINE RESEARCH
HIGH USER INVOLVEMENT
USER OPERATED EXPERIMENTS
SINGLE-POINT RESPONSIBILITY
MINIMAL DOCUMENTATION

9 TO 12 MONTH SPAN TIME

USER ORIENTED

TRW
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TELTA BALLOON

ATTRIBUTES

® BALLOON AND PAYLOAD RESEARCH

® SMALL AND SIMPLE EXPERIMENTS

® INFORMAL COMMUNICATIONS

® MINIMAL DOCUMENTATION

® DOD ORIENTED

® NOT GENERALLY OPEN TO OTHER USERS

® QUICK AND FLEXIBLE

TRW
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DELTA/CENTAUR

ATTRIBUTES

® MULTI-DISCIPLINE SATELLITE PLACEMENT

MINIMUM RISK PHILOSOPHY

LITTLE USER INVOLVEMENT AT LAUNCH SITE
MULTIPLE MANAGEMENT RESPONSIBILITIES
LAUNCH CENTER/CONCERNED HOST

FORMAL DOCUMENTATION REQUIREMENTS

3 70 5 YEAR SPAN TIME

TRW
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APOLLO/SKYLAB

ATTRIBUTES

® MULTI-DISCIPLINED/MANNED

® EMPHASIS ON PERFORMANCE

® MINIMUM RISK/IMAXIMUM SAFETY

® LOW USER INVOLVEMENT

® MULTIPLE MANAGEMENT RESPONSIBILITIES
® FORMAL DOCUMENTATION REQUIREMENTS
® ONE-OF-A-KIND HARDWARE

® 3 70 5 YEAR SPAN TIME

TRW
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QUICK-REACTION ELEMENTS

IN OTHER PROGRAMS

OTHER
PAYLOAD
PROGRAMS

QUICK- Wc
REACTI N <
o S/ /S /s /L /S
ELEMENTS S/&/ /&)
S S /& SRS

SHORT SPAN TIME X X X X

LOW COST X X X X

SIMPLE X X X X

MINIMAL

DOCUMENTATION X X X X

HIGH USER N} )

INVOLVEMENT

TRW
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SUMMARY OF KEY FEATURES

FUNCTIONAL SYSTEMS THAT
"RESULT IN MINIMAL DOCUMENTATION

"PROVIDE SINGLE POINT RESPONSIBILITY
-ARE FLEXIBLE

STANDARD SUPPORT HARDWARE

USER ORIENTED

HIGH USER INVOLVEMENT

VERBAL AND INFORMAL COMMUN ICATIONS

TRW
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3.0 SURVEY, ASSEMBLE AND ORGANIZE PAYLOAD DATA

¥ L . 1 138
m:m.dc b; _ uJ : } R R RS

FILMED
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PRECEDING 7AGE CLAl 4
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SURVEY,

ASSEMBLE AND ORGANIZE PAYLOAD

OTHER
PROGRAMS

EXPERIMENT
HARDWARE
ANALYSIS

TRW

srsremy seewr

GROUND
OPERATIONS
REQU IR EMENTS

INTERFACE
ASSESSMENT |

OTHER
REQUIREMENTS
AND FACTORS

PRECEDING PASE BLAMK NOT FILMED

mw >» I U
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SURVEY,

ASSEMBLE AND ORGANIZE PAYLOAD DATA

OBJECTIVE:

® DEFINE A TYPICAL SET
OF EXPERIMENT HARDWARE
FOR QUICK-REACTION PAYLOADS

® CLASSIFY THE EXPERIMENT
HARDWARE FOR GROUND
OPERATIONS REQUIREMENTS

TRW
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ANALYZE

REVIEW

CLASSIFY

APPROACH

SORTIE LAB AND INTEGRATION
BASEL INE CRITERIA
v
_ SELECTION
AT << I
APPENDIX "'A T LECTIO!
A 4
EXPERIMENT HARDWARE 3y INTEGRATION
LIST REQU IREMENTS
QUICK-REACTION C oroop 2
EXPERIMENT HARDWARE — cRoup ¢ —]  crouND
CLASS IFICATION OPERATIONS
— GROUP D —p
_ CROUP E —pl REQUIREMENTS
— GROUP F —p

TRW
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SORTIE LAB BASELINE
MSFC "SORTIE CAN CONCEPTUAL DESIGN" 3-72

WEIGHT OF EXPERIMENT HARDWARE~ 5000 POUNDS
AVAILABLE PRESSURIZED VOLUME~400 CU. FT

ELECTRICAL POWER~I.5 KILOWATTS AVG.
~3.0 KILOWATTS PEAK

CONTAMINATION LEVEL CLASS 100,000

SHIRT SLEEVE ENVIRONMENT FOR 2 MAN CREW
DATA MANAGEMENT SYSTEM

COMMUNICATIONS VIA SHUTTLE TELEMETRY

POINTING ACCURACY = 0.5°
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SIMPLE TO INTEGRATE

HANDLING AND TRANSPORTATION
® UTILIZE STANDARD COMMERCIAL EQUIPMENT
® ENVIRONMENTAL SENSITIVITIES NO GREATER THAN
LAUNCH ENVIRONMENT

TOLERANCES
® LEASILY VERIFIED BY STANDARD TECHNIQUES
® CONSISTENT WITH ORBITER/LAB CAPABILITIES

MAINTAINABILITY
® MODULAR DESIGN

LEVEL OF TEST - COMPLEXITY VS. REQUIREMENT
® EASILY ATTAINED IN MINIMUM TIME AND OPERATION
® FLIGHT READINESS OR LAUNCH STATUS MOST CRITICAL

MAN-TENDED OPERATIONS
® MINIMIZE CREW FAMILIARIZATION TIME
® CONSISTENT WITH 2 MAN CREW FLIGHT OPERATIONS

TRW
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BASELINE PAYLOAD

® PAYLOAD = SUM OF EXPERIMENT HARDWARE
® NUMBER OF EXPERIMENT HARDWARE SHOULD:

® ALLOW FOR WIDE SELECTION OF EXPERIMENT
HARDWARE

@ BE WITHIN RANGE OF SORTIE LAB PAYLOADS

® HAVE MINIMUM IMPACT ON INTEGRATION TIME
SPAN (4 TO 12 WEEKS)

ASSUMPTION: FOR THE PURPOSE OF THIS STUDY THE
NUMBER OF EXPERIMENT HARDWARE
FOR A BASELINE PAYLOAD CONFIGURATION
HAS BEEN ESTABLISHED AT 5.

TRW
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SELECTION CRITERIA FOR BASELINE QUICK-REACTION
EXPERIMENT HARDWARE

® WEIGHT ~ 1000 ibs
® VOLUME~ 80 CU. FT
® POWER~300 w AVG & 600 w PEAK

® CLASS 100,000

+. 0

® POINTING ACCURACY NO BETTER THAN -0.5
® MINIMUM REALTIME TELEMETRY REQUIREMENTS
® MINIMUM MANUAL OPERATIONS

® COMPATIBLE WITH 7 DAY FLIGHT

® SIMPLE TO INTEGRATE

TRW
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PAYLOAD MARKET

® APPENDIX A STATEMENT OF WORK

® MSFC/GDC RESEARCH AND APPLICATIONS MODULE (RAM)

® MSFC/IMDAC SHUTTLE ORBITER APPLICATIONS AND REQUIREMENTS
(SOAR)
® SKYLAB PROGRAM OPERATIONAL DATA BOOK, voL. |

EXPERIMENT PERFORMANCE DATA
® KSC/MMC STUDY FoR

IMPLEMENTATION OF RESEARCH AND
APPLICATIONS PAY

LOADS AT THE SHUTTLE LAUNCH SITE

O MMC EXPERIMENTS REQUIREMENTS SUMMARY FOR MODULAR
SPACE STATION AND SPACE SHUTTLE 0

RBITAL APPLICATIONS
AND REQUIREMENTS (GREEN BOOK)

3-17
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CANDIDATE EXPERIMENT HARDWARE

EXPERIMENT | WT POWER - w MMMHM mZ<_wOZZmZ._N>_| REQ. WMMB, HANDL ING SPECIAL ¢/0
| CLEAN UM
HARDWARE Ibs ave [peak | DEG | CroAN) press | B | reup STORAGE FACILITIES AREA
SMALL UV |750 | 20 45 wo.m MOD | 0-15 50 |14-77 1 FILM FILM VAULT | OPTICAL LAB 1000
TELESCOPE PHOTO LAB
PHOTOMETRIC| 30 | 25 | 110 [ ¥ 0.5 (100 K| 0-15 | 50 |60-80! DicITAL OPTICAL LAB 300
CLUSTER g 82 KBPS
® 24 TYPICAL EXPERIMENT HARDWARE PACKAGES
® (6 FROM APPENDIX A
® 8 FROM OTHER SOURCES
TRW
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EXPERIMENT HARDWARE CLASSIFICATION

GROUP A - INSTRUMENTS UTILIZING CAMERAS FOR DATA ACQUISITICN
GROUP B - ELECTROMAGNETIC RADIATION SENSORS

GROUP C - ELECTROSTATIC & MAGNETIC ENVIRONMENT SENSORS
GROUP D - RF SENSORS

GROUP E - AMBIENT ENVIRONMENT SENSORS

GROUP F - BIOLOGICAL EXPERIMENTS

3-2
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EXPERIMENT HARDWARE GROUPS A, B & C

GROUP A

SMALL UV TELESCOPE

IMAGE ISOCON TV

UV AIRGLOW HORIZON PHOTOGRAPHY
UV X-RAY SOLAR PHOTOGRAPHY

GROUP B

MULTISPECTRAL RADIOMETER

SURFACE MOISTURE PHOTOPOLARIMETER
OPTICAL METEOROID DETECTOR
PHOTOMETRIC CLUSTER

MULTISPECTRAL SCANNER

GROUP C

ELECTROSTATIC PROBE
ELECTRIC FIELD PROBE
FLUX GATE MAGNETOMETER

REQUIREMENTS

CLASS 100,000; OPTICAL LAB:
PHOTO LAB; POINTING ACCUR-

Acy 0.5°. GN,

CLASS 100,000; OPTICAL
LAB; POINTING ACCURACY

+. 0
0.57; ozN

CLASS MODERATE; GENERAL
PURPOSE LAB

TRW
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EXPERIMENT HARDWARE GROUPS DE&F

GROUP D

MICROWAVE SCANNER
L-BAND RADIOMETER
MICROWAVE RADIOMETER

GROUP E

PLASTIC/NUCLEAR EMULSION
IN-FLIGHT AEROSOL ANALYSIS
DOSIMETERS (PASSIVE & ACTIVE)
THERMAL COATINGS

MASS SPECTROMETER

ION TRAP

GROUP F

CIRCADIAN RHYTHM
EFFECT OF ZERO G ON SINGLE
HUMAN CELL

REQU | REMENTS

CLASS MODERATE; POINTING
ACCURACY + 0.5% RF LAB
WITH SCREEN ROOM

CLASS 100, 000; GENERAL
PURPOSE LAB; FILM VAULT;
CONTROL & STORAGE FOR
RADIATION SOURCES

BIOLOGICAL LAB.
CLASS 100,000

[ LIV
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OTHER
PROGRAMS

GROUND OPERATIONS REQUIREMENTS

EXPERIMENT
HARDWARE
ANALYSIS

TRW

STETIMS GwOUS

REQUIREMENTS

GROUND
OPERATIONS

PRELAUNCH
LAUNCH

MISSION SUPPORT
RECOVERY
REFURBISH

INTERFACE
ASSES SMENT

OTHER
REQUIREMENTS
AND FACTORS
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GROUND OPERATIONS REQUIREMENTS

OBJECTIVE:

® DETERMINE THE GROUND OPERATIONS REQUIREMENTS FOR THE QUICK-REACTION
ASSEMBLY, TEST, CHECKOUT, AND INTEGRATION INTO THE PAYLOAD CARRIER.

® BASELINE: THE QUICK-REACTION INTEGRATION ACTIVITY IS LOCATED AT THE
LAUNCH SITE,
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GROUND OPERATIONS REQUIREMENTS

APPROACH:

ANALYSIS BASED ON -
® EXPERIMENT HARDWARE REQUIREMENTS

® CARRIER REQUIREMENTS
® INTEGRATED EXPMT HDW/CARRIER RQMTS
® GROUND OPERATIONS PLAN

- PRELAUNCH OPERATIONS

- LAUNCH OPERATIONS

~MISSION SUPPORT OPERATIONS

- RECOVERY OPERATIONS

= REFURBISHMENT OPERATIONS

TRW
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GROUND OPERATIONS REQUIREMENTS — FUNCTIONAL FLOW

ORBITER
MOVE PERF MOVE
MISS 10N REMOVE ORBITER| @ INSTALL P/L
| LAND | SAFE T0 P > ORB I TER |- s ] - —
OPER MCE P/L MAINT c/0 P/L c/0 VAB
REMOVE TIME
_ SENSITIVE DATA
CARRIER v
REMOVE MOVE MOVE REFURB MOVE
SYsS
m»mm P rFrom P 70 mmmxznowmmuv 70 P MAINT m,\\w Pl e [P TO
ORB. ITF CRF MODIFY | | ITF
EXPMT
HDW
R EXPT CALIBR PREP MOVE
ARRIVE |B(0R) g || SET UP g HDW ..V@..V SENSOR | w\ﬂ» 10 IV@..V TO
i — FUNCT AND MOVE ITF
! /0 _ ALIGN
|
SELECT INSTR _ |
SUPT & FROM BANK L -] ENVIR. < -
TEST EQUIP WAL
R SET UP GP 'F! BUILDUP INSTL MOVE
ARRIVE L9 ¢ L CcALIB —p1 BIOL. P IN BIO | | T0
| FUNCT INSTR. LAB ORBITER STORAGE
c/0 REMOVE

TRW
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GROUND OPERATIONS REQUIREMENTS

EXPMT
HDW
ANALYSIS

|

PRELAUNCH OPER

CARRIER

ANALYSIS

ORBITER
ANALYSIS

SUMMARY

LAUNCH OPER | MISSION OPER

RECOVERY OPER

REFURBISH OPER

TRW
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EXPMT
HDW

SUPPORT
& TEST
EQUIP

GROUND OPERATIONS REQUIREMENTS

EXPERIMENT HARDWARE & TEST EQUIPMENT FLOW

PRELAUNCH OPER

ARRIVE lve Rel  |——pp|  ASSY .Ive ﬂmumq
|
|
|
SELECT ! ENV I RON-
INSTRU- v MENTAL
MENT T QuAL.
FROM BANK TESTS
o TYPE III
ASSY
ARRIVE |——pd Rsl |—p &
c/0
P REMOVE
et chite, e | ] GO0 g
BIO LAB INSTR.
MOVE PREP
T o i -
STORAGE MOVE .
® TYPE I & I
LAUNCH OPER MISSION OPER | RECOVERY OPER |REFURBISH OPER

TRW
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GROUND OPERATIONS REQUIREMENTS

EXPERIMENT HARDWARE TYPES

TYPE I: FLOWN SATISFACTORILY BEFORE
TYPE I1: FLIGHT CERTIFIED

TYPE I11: NEVER FLOWN AND NOT FLIGHT
CERTIFIED

PRELAUNCH OPER

LAUNCH OPER | MISSION OPER | RECOVERY OPER REFURBISH OPER

TRW
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GROUND OPERATIONS REQUIREMENTS

TYPICAL EXPERIMENT HARDWARE TIMELINE

GROUP 'A" EXPERIMENT HARDWARE (TYPES | & I[1)

[

GROUND OPERATIONS

TIME IN WORKING HOURS

6 24 32 40 48 56 64
[ —————

ARRIVAL

72 80 88

RECEIVING & INSPECTION

ASSEMBLY

FUNCTIONAL C/0

INSTRUM. CALIBR.

PREP & MOVE TO ITF

ENVIRONMENTAL
QUALIFICATION TESTS
IF REQUIRED (TYPE 111)

+68 HOURS

PRELAUNCH OPER

LAUNCH OPER MISSION OPER [ RECOVERY OPER

REFURBISH OPER

4-21
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_. ASSY

GROUND OPERATIONS REQUIREMENTS

TYPICAL FLOW FOR TYPE 111 EXPMT ENVIRONMENTAL QUAL. TESTS

ARRIVAL

RECEIVING &
INSPECTION

ASSY

VIBRATION TEST

MOVE

THERMAL-
VAC. TEST

MOVE

L

HOURS

—

PRELAUNCH OPER

LAUNCH OPER

MISSION OPER

RECOVERY OPER | REFURBISH OPER

TRW

4-23
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GROUND OPERATIONS REQUIREMENTS

EXPERIMENT HARDWARE TIMELINES
PRELAUNCH OPERATIONS

GROUP 'B' EXPMT HDW

HOURS —=

ARRIVAL

R& I

ASSY

FUNCT C/0
INSTR CALIB
MOVE TO ITF

0 10 20 30 40 50 60 70 80 90 100

GROUP 'F'

0

40

GROUP 'C'
HOURS —

Lo

ARRIVAL

R& I

ASSY

FUNCT C/0
INSTR CALIB
MOVE TO ITF

il

REMOVE
BIO INSTR.

GROUP 'D!
HOURS —=

ARRIVAL

R& I

ASSY

FUNCT C/0
INSTR CALIB
MOVE TO ITF

TRW

4-25
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GROUND OPERATIONS REQUIREMENTS

PRE-INTEGRATION
EXPERIMENT HARDWARE GROUP GROUND OPER.
ACTIVITIES [ % - c 5 : F " ROMTS ENVELOPE
RECEIVING & . WORKING
INSPECTION | 8 8 4 8 4 8 148 LOURS
ASSY 2 3 12 36 12 3 2 - 3
FUNCT. C/O0 | 24 21 g 2 4 24 4 - 2
INSTR. CALIB| |y g 4 16 8 4 4 - 16
PREP & MOVE
12 2 -
S 16 16 6 12 | 2 - 16

PRELAUNCH OPER

EXPERIMENT HARDWARE PRE-INTEGRATION

TIME SUMMARY:

40 HRS. TO 100 HRS

LAUNCH OPER

MISSION OPER

RECOVERY OPER

REFURBISH OPER

TRW

LI =
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EXPMT
HDW
ANALYSIS

GROUND OPERATIONS REQUIREMENTS

PRELAUNCH OPER

CARRIER
ANALYSIS

ORBITER _
ANALYSIS

SUMMARY

LAUNCH OPER

MISSION OPER | RECOVERY OPER

REFURBISH OPER

TRW

3vETems snowe
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GROUND OPERATIONS REQUIREMENTS

- 666 -
- - 306 -—— | wmv\._./ n -
| \wl mﬂ/n RE
mouo_w M\ .ﬁ e | ﬁ
168 1A § = o 98
— / [ 1
| * / '

ll 7

STANDARD SORTIE LAB
(DIMENSIONS IN INCHES)

_ ® MANNED, PRESSURIZED CARRIER

ﬂ @ OSELF CONTAINED SUB-SYSTEMS: THERMAL,
LIFE SUPPORT, ENVIRONMENTAL CONTROL, FUEL CELLS, GAS

® EXPERIMENT HARDWARE CONTROL PANELS

® SHORT PALLET

\ PRELAUNCH OPER
LAUNCH OPER MISSION OPER [ RECOVERY OPER | REFURBISH OPER

TRW
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GROUND OPERATIONS REQUIREMENTS

SORTIE LAB TIMELINE - PRELAUNCH OPERATIONS

0 80 160

MOVE TO ITF A _

CONN SYS

INST. EXPMTS

VERIFY [IF'S

PREP FOR IST

PERF IST

REV. DATA

WT & BAL

MOVE TO MCF LF

REFURBISHMENT / RECYCLE TIME FLOW SHOWN ELSEWHERE

PRELAUNCH OPER

LAUNCH OPER MISSION OPER | RECOVERY OPER REFURBISH OPER

TRW
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GROUND OPERATIONS REQU IREMENTS

EXPMT

HDW
ANALYSIS

CARRIER

ANALYSIS

ANALYSIS

ORBITER _

SUMMARY

PRELAUNCH OPER

LAUNCH

OPER MISSION OPER

RECOVERY OPER

REFURBISH OPER

7SN B
Poowt kN

SRS St et

TRW

il R
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GROUND OPERATIONS REQUIREMENTS

ORBITER TIMELINE
HRS. 0 40 80 120 160 200 240

1 |
LAND [\ —= REMOVE TIME
SAFE CRITICAL DATA

MOVE TO MCF A
PAYLOAD REMOVAL -
ORBITER MAINT,
ORBITER C/0 — -
PAYLOAD INST. & C/O s GRP 'F' EXPT
MOVE TO VAB A INSTALL
ORBITER ERECT. 27 BIOLOGICAL
MATE 70 BOOSTER 7 INSTRUMENTS
SHUTTLE PWR ON CKS s,
INST. ORDNANCE 7/
MOVE TO PAD REF: KSC SPACE SHUTTLE 77 |y
PRE- COUNT OPS. PROCESSING FLOW DATED I
OOCZ._.UO<<Z >>><_ 1972 CZO__um_O_\.:. AV

PRELAUNCH OPER

LAUNCH OPER MISSION OPER | RECOVERY OPER | REFURBISH OPER

TRW
4-37







GROUND OPERATIONS REQUIREMENTS

EXPMT
HDW
ANALYSIS

PRELAUNCH OPER

CARRIER

ANALYSIS

ORBITER

ANALYSIS |

PRELAUNCH
SUMMARY

LAUNCH

OPER MISSION OPER

RECOVERY OPER

REFURBISH OPER

TRW

DM AR

i

LeTIE RE AR

[slel Yl LIS
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GROUND OPERATIONS REQUIREMENTS

INSTR
BANK Rt (LUP SEE
| 1
MOVE
EXPMT HDW ARRIVE rve Ret ol C e FuNCT e N BN ™
SUPT & TEST EQ ARRIVE b Roi (i SET
A 4
CARRIER e Ly st Ly T I A I I
ITF EXPTS _ﬂmq DATA mMr MCF
‘ ]
MAINT P/L MOVE ATE SHUTTLE MOVE
ORBITER o P nsT bl To fpd ERECT Ly "t |af mics IR N
REFURB & C/0 VAB BOOSTER TEST PAD
RESOURCE REQUIREMENTS
® SHIPPING TERMINAL ® SUPPORT EQUIP ® INSTITUTIONAL SUPT
® OCAL P] LAB ® TEST EQUIP ® UTILITIES
® BIOLOGICAL LAB ® ALIGNMENT FIXTURES ® COMMODITIES
® ENVIRONMENTAL & INSTRUMENTS ® STORAGE
QUALIFICATION ® DATA MGMT SUPT ® CRANES, HOISTS, TRANS-
FACILITY & EQUIPMENT ® FILM STORAGE & DK RM PORTERS, DOLLIES
® OPTICAL LAB ® SHUTTLE INTEG. DEVICE ® TRUCKS, LIFTING FIXTURES
® MOBILE ENVIRONMENTAL ® RF SCREEN ROOM
CONTROL

@ INTEGRATION & TEST FACIL

PRELAUNCH OPER

(NOTE: QUICK-REACTION PAYLOAD RESOURCES ONLY)

LAUNCH OPER MISSION OPER | RECOVERY OPER | REFURBISH OPER
TRW

1 areay some
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4.2 LAUNCH OPERATIONS
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GROUND OPERATIONS REQUIREMENTS

SUMMARY FOR LAUNCH OPERATIONS

MOVE PRE -
ORBITER 0 ¥ weH | c/o ] LauncH
PAD OPS

INST

EXPMT HDW  |FO0ITOR L cre

"FUINST
LOAD LOAD
CARRIER FUEL CELLE  np [ HONITOR
CRYOS GAS

RESOURCE REQUIREMENTS

® GROUND SUPPORT SYSTEMS ® DATA MGMT SUPPORT
- GASES - ENVIRON. CTL ® INSTITUTIONAL SUPPORT
- CRYOGENICS - GRD ELECT.
- PURGES - DATA ® LAUNCH SYSTEMS
® BIOLOGICAL LAB & STORAGE ® TRANSPORTER, HANDLING DEVICE
® UTILITIES ® COMMODITIES
LAUNCH OPER (NOTE: QUICK-REACTION PAYLOAD RESOURCES ONLY)
PRELAUNCH OPER MISSION OPER | RECOVERY OPER [REFURBISH OPER

TRW .






4.3 MISSION SUPPORT OPERATIONS

Y

Ea iR PRI

ak

[E25Y 9 A

Vi)

PRI ] I
B TV VN

LA
123

BLA

o~ -
F
T

e}

FRECEDING Y

4-47
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GROUND OPERATIONS REQUIREMENTS

SUMMARY FOR MISSION SUPPORT OPERATIONS

ORBITER

EXPMT HDW

SEND
DATA

UPLINK
—» As
NEEDED

COMM

ReLay €

CARRIER

MONITOR
PERF

Pi

— REV  |—P»
DATA

COMM
AS
NEEDED

MONITOR
PERF

> REV >
DATA

COMM
AS
NEEDED

RESOURCE REQUIREMENTS

® DATA MGMT SUPPORT

- SEPARATE EXPMT DATA
- TAPE COPIES

- PROVIDE PRINTOUTS

- READOUTS

® INSTITUTIONAL SUPPORT

(NOTE: QUICK-REACTION PAYLOAD RESOURCES ONLY)

PRELAUNCH OPER

LAUNCH OPER

MISSION OPER

RECOVERY OPER|REFURBISH OPER

TRW

sr3rems Gacus

4~






4.4 RECOVERY OPERATIONS

P T

fr. eifila

NN

a5
f. LR

G BrA

4-51
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GROUND OPERATIONS REQUIREMENTS

SAFING AREA

o REMOVE CARRIER
FROM ORBITER

SAFE ORBITER
e REMOVE CREW
o REMOVE TIME

SENSITIVE DATA &
EXPERIMENT HDW

QUICK-REACTION

INTEGRATION FACILITY
o PROCESS DATA

o DISSEMINATE
DATA TO Pl's

TAPE

[ LABS FAC.

i
® REMOVE INSTRUMENTS FILM

o REMOVE DATA FAC.

RECOVERY OPER
PRELAUNCH OPER| LAUNCH OPER MISSION Onme REFURBISH OPER

TRW
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GROUND OPERATIONS REQUIREMENTS

RECOVERY OPERATIONS

MAINT
ORBITER LAND || SAFE lvqmmmaolvcuwmglv xmmcxm
v
REMOVE MOVE xmzo,\m_..v MOVE MAINT
CARRIER FROM | 710 [PEXPT 70 P Mop
ORBITER ITF I>xoz>x.m CRF REFURB PACK
mmﬂﬁ mmx%m RETURN mm%
EXPMT HDW jﬂwqwmzm owmmqurv rwom IVm%msz_ e _
L A P cveie
RESOURCE REQUIREMENTS
® INTEGRATION & TEST FACIL ® SHIPPING TERMINAL ® INSTITUTIONAL
SUPPORT
® CARRIER MAINT & REFURB ® SUPPORT SYSTEMS
FACILITY - VENT, PURGE & DRAIN ® TRUCKS, TRANSPORTERS,
- GRD ELECT PWR DOLLIES
® BIOLOGICAL LAB & STORAGE - ENVIRONMENTAL
- DATA ® UTILITIES
® CRANES, HOISTS, FIXTURES ® COMMODITIES
® LOCAL Pl LAB ® STORAGE
(NOTE: QUICK-RIACTINN PAYLOAD RESOURCES ONLY) RECOVERY OPER
PRELAUNCH OPFR| [AUNCH OPER MISSION OPER REFURBISH OPER

TRW
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GROUND OPERATIONS REQUIREMENTS

REFURBISHMENT OPERATIONS

STANDARD SORTIE LAB

40

80

120 HRS

ORBITER LAND

0
_
A

SAFE ORB. & LAB

MOVE TO MCF

OFF LOAD PIL

MOVE P/L TO ITF

OFF LOAD EXP.

MOVE LAB TO CRF

REFURB./MODIFY

SYSTEMS C/0

SYSTEMS TEST

MOVE TO ITF

PRELAUNC,! OPER

LAUNCH OPER

MISSION OPER

RECOVERY OPER

REFURBISH OPER

TRW
4-5¢
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GROUND OPERATIONS REQUIREMENTS

REFURBISHMENT OPERATIONS

TOW UNLOAD MAINT
ORBITER LAND 9 SAFE | TO — P P /L = 3
RAALAREITAS MCF REFURB
REMOVE MOVE REMOVE MOVE MAINT SYST MOVE
CARRIER SAFE FROM P T0 P exprs [P 10 P Moo (B cro s kB To
ORBITER ITF XPTS CRF REFURB TEST ITF
REMOVE RETURN
EXPT HDW FROM [ T0 [P[RECYCLE
CARRIER LAB

RESOURCE REQUIREMENTS

® CARRIER REFURBISH-
MENT FACILITY

® BIOLOGICAL LAB & STOR

® LOCAL PI LAB

TRW

® SUPPORT EQUIPMENT (]
® TEST EQUIPMENT (]
® ALIGNMENT FIXTURES/ 0
INSTRUMENTS
(]
® DATA MGMT SUPPORT
0
® MOBILE ENVIRONMENTAL
CONTROL (]

(NOTE: QUICK-REACTION PAYLOAD RESOURCES ONLY)

INSTITUTIONAL SUPPORT
UTILITIES

COMMODITIES

STORAGE

CRANES, HOISTS, SLINGS

TRUCK, TRANSPORTERS,
DOLLIES

PRELAUNCH OPER| LAUNCH OPER MISSION OPER | RECOVERY

REFURBISH OPER

OPER
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GROUND OPERATIONS REQUIREMENTS

EXPMT
HDW
ANALYSIS

CARRIER

ANALYSIS

ORBITER
ANALYSIS

r

FOR ALL OPERATIONS

SUMMARY

7

N

PRELAUNCH OPER

LAUNCH OPER MISSION OPER

RECOVERY OPER | REFURBISH OPER

P

T
.piud ? .

e,

TRW

AN

sy
1a.

b
3

A f‘l.'; vy (3
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GROUND OPERATIONS REQUIREMENTS

SUMMARY OF RESOURCE REQUIREMENTS

SHIPPING TERMINAL | @

LOCAL PI LAB

BIOLOGICAL LAB
& STORAGE

ENVIRONMENTAL
QUALIFICATION

FACILITY AND EQUIP | @

OPTICAL LAB

INTEGRATION &
TEST FACILITY

CARRIER REFURB-
ISHMENT FACIL.

(NOTE :

SUPPORT EQUIPMENT
TEST EQUIPMENT

ALIGNMENT FIXTURES &
INSTRUMENTS

DATA MGMT SUPPORT
FILM STORAGE & DARKRM

SHUTTLE INTEGRATION
DEVICE

LAUNCH SYSTEMS &
FACILITIES

MOBILE ENVIRON. CONTROL

QUICK-REACTION PAYLOAD RESOURCES OHLY)

INSTITUTIONAL SUPT.
UTILITIES
COMMODITIES
STORAGE

CRANES, HOISTS,
LIFTING FIXTURES

TRANSPORTERS, DOLLIES
RF SCREEN ROOM

GROUND SUPPORT

SYSTEMS -
- GASES - ENVIR. CTL
- CRYOS - GRND ELECT

- PURGES - VENT, DRAINS

PRELAUNCH OPER

LAUNCH OPER MISSION OPER

RECOVERY OPER | REFURBISH OPER

TRW
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GROUND OPERATIONS REQUIREMENTS

® CARRIER REFURBISHMENT FACILITY

- CLASS _oox CLEAN ROOM =~ SUPPORT STANDS FOR
- PERSONNEL & EQU[P AIR LOCKS SORTIE LAB & PALLET
- TEMP & RH CONTROL 10 ~WORK & ACCESS STANDS
730 Wwo_” & 50% RH - TECHNICIAN WORK AREAS
- 30,000 SF FLOOR SPACE - SPARE PARTS & MAT'LS STORAGE
- OH BRIDGE CRANE TO 35T, - LIFTING FIXTURES, CABLES
~HOOK ht. OF 40 TO 50 FT ~WORK BENCHES
“HIGH INTENSITY LIGHTS " STORAGE CABINETS
- VACUUM SOURCE - CARRIER ORIENTED GSE
- GENERAL UTILITIES ® TEST EQUIP
- STORAGE AREAS ® SUPPORT SYSTEMS
- OFFICE AREA ® PRESSURE CARTS
® ELECT PWR SUPPLIES
® TEST & C/O PANELS

TRw
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GROUND OPERATIONS REQUIREMENTS

LOCAL PI LAB

- CLASS _oo_A CLEAN ROOM - GEN'L LAB EQUIPMENT

- PERSONNEL & EQUIP AIR LOCK POWER SUPPLIES

- TEMP & RH CONTROL TO 0SCILLOSCOPES
73°13% & 50% RH RHEOSTAT

- 500 SF TO 2000 SF FLOOR SPACE CAMERA EQUIPMENT
-8 FT TO 15 FT CEILING SERIES FUSE BOX
- OH CRANE TO | TON TEST CONTROL PANELS
- VARIABLE CONTROL LIGHTS OPTICAL ALIGNMENT EQUIP
- VACUUM SOURCE FILM DEVELOPMENT EQUIP
- DARK ROOM FILM VIEWERS
- REFRIG. FILM VAULT DATA RECORDERS
- GENERAL UTILITIES - WORK BENCHES
- STORAGE AREA - LIFTING FIXTURE & CABLES
- OFFICE AREA - TEST SUPPORT FIXTURE
- OPTICAL BENCH
- STORAGE CABINETS

TRW
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GROUND OPERATIONS REQUIREMENTS

SUMMARY OF EXPERIMENT HARDWARE TIME AT LAUNCH SITE

EXPMT HDW
ARRIVE LIFTOFF
- 48 HRS ———
82—t 50
ORBITER MAIRTAIN CARRIERIORB ITER
REFURS|SH ACTIVITIES
80— 164 INSTALL
MAINTAIN EXPERIMENT HARDWARE
& CARRIER INTEGRATION CARRIER
REFURBISH ACTIVITIES
INSTALL
EXPERIMENT
HARDWARE EXPERIMENT HDW.
ACTIVITIES
- — || 100 HRS MmAX
™1 40 HRS MIN
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PHYSICAL INTERFACE ASSESSMENT

5.1

1]

[}
[

A

%]

i

gy

RO 0 Y

R YT

A

5-3






OTHER
PROGRAMS

EXPERIMENT
HARDWARE
ANALYSIS

INTERFACE ASSESSMENT
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GROUND
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REQU IREMENTS

INTERFACE
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e PHYSICAL INTERFACES
o PIM/SID ASSESSMENT
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INTERFACE ASSESSMENT

OBJECTIVES:

® DETERMINE NATURE AND MAGNITUDE OF POTENTIAL INTERFACES

® DEVELOP CRITERIA AND RATIONALE FOR EVALUATING THE EFFECT OF
ALTERNATIVE TYPES OF PHYSICAL INTERFACES AND THEIR IMPACT
ON LAUNCH SITE ACTIVITIES.

TRW
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INTERFACE ASSESSMENT

INTERFACE MATRIX
SORTIE | EXPMT
LAB HDW

ORBITER

SORTIE
LAB

GRND
SUPT
SYSTS

@ emnms o = em—
@ = can o
@ v - -

NATURE OF POTENTIAL INTERFACES

ORBITER

® om o o

ELECTRICAL POWER
STRUCTURAL

CREW

COMMUNICATIONS
DEPLOYMENT MECHANISM
STABILITY AND CONTROL
EZZmr HATCH

FLUIDS

GASES

TRW
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CARRIER: SORTIE LAB
ELEMENTS: CARRIER/ORBITER

NATURE OF INTERFACE

POTENTIAL

INTERFACES

MAGNITUDE & CHARACTERISTICS

FUEL CELL VENTS & PURGE

0 500 WATTS
ELECTRICAL POWER o 28 VDC
® BULKHEAD CONNECTOR
® 3 POINT ATTACHMENT, 2 FORWARD - | AFT, ON §
STRUCTURAL ATTACHMENT ® EXTERNAL - LATCHED FROM ORBITER
® 2 CRIW
CREW 0 STOWAGE
® VOICE
® DIGITAL
COMMUNICATIONS o ANALOG
® 5KBS MAX
DEPLOYMENT MECHANISM ® ORBITER PROVIDED
STABILITY & CONTROL o 0.5° ATTITUDE CONTROL FROM ORBITER
® CLOSED HATCH OPERATION
TUNNEL "HATCH ® 60 IN. DIA. HATCH
FLUIDS ® FUEL CELL REACTANTS FILL & DRAIN LINES
® HP GN, FILL & VENT LINE
GASES 2
0
0

EXPERIMENT VENT
TRW






POTENTIAL INTERFACES

CARRIER: SORTIE LAB

ELEMENTS: STANDARD SORTIE LAB/EXPERIMENTS

NATURE OF INTERFACE

MAGNITUDE

MOUNTING PLATES BOLTED TO LONGERONS
STRUCTURAL ATTACHMENT RACK MOUNTING ON DECK

INTERNAL & EXTERNAL TO PRESSURE SHELL

28 VDC
ELECTRICAL POWER [.5 kw (AV)

STANDARD CONNECTORS OR LUGGED CABLES
GASES OZN PURGE

THERMAL CONTROL

EXPERIMENT COLD PLATES
CRYOGENIC COOLING

ENVIRONMENTAL

40° 10 90° F
MODERATE TO CLASS 100,000

SENSOR DEPLOYMENT
MECHANISM

TELESCOPING
MECHANICAL ATTACHMENT

COMMUNICATIONS

DIGITAL

ANALOG

STANDARD CONNECTORS

COAX, TWISTED PAIR, SHIELDED

51>

RS T
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POTENTIAL INTERFACES

CARRIER: SORTIE LAB

ELEMENTS: CARRIER/SUPPORT SYSTEMS

NATURE OF INTERFACE MAGN ITUDE
0 5kv (AV)
ELECTRICAL POWER ® STANDARD CONNECTORS
® VOICE
0 ANALOG
® DIGITAL
COMMUNICATION o DISCRETE
® TWISTED PAIR, COAX, SHIELDED
STANDARD CONNECTORS
® HARD POINTS & LIFTING EVES
HANDLING & TRANSPORT ® GUIDES & PINS FOR ALIGNMENT
o 1P oN,
GASES ® FUEL CELL VENTS & PURGE
0 DXPERIMENT VENT
LU1DS ® FUEL CELL REACTANTS FILL & DRAIN
® EXPERIMENT CRYO COOLING FILL & DRAIN

TRW
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CARRIER: SORTIE LAB

POTENTIAL INTERFACES

ELEMENTS: ORBITER/SUPPORT SYSTEMS

NATURE OF INTERFACE MAGN ITU DE
0 28 VIC
ELECTRICAL POWER ® Skw (AV)
® STANDARD CONNECTOR
FLUIDS ® FUEL CELL REACTANTS FILL & DRAIN
® EXPERIMENT CRYO COOLANT
® HP GNp
GASES ® GN, PURGE
o

FUEL CELL & EXPERIMENT VENTS
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A INTERFACE ASSESSMENT

GOALS

,. ® LOW COST

® SHORT INTEGRATION AND C/0 TIME
® REDUCE PAPERWORK

® CONVENIENCE OF USER

® ENCOURAGE INTEREST OF SCIENTIFIC COMMUNITY

TRW
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INTERFACE ASSESSMENT

CRITERIA RATIONALE
® OFF SHELF, STANDARD
COMPONENTS READILY AVAILABLE FROM SEVERAL SOURCES
® SIMPLE TO INTEGRATE, OPER- QUICKER PROCESSING AT QRIA
ATE, C/O
® ACCESSIBILITY EASE OF REPAIR, ADJUSTMENT, REMOVAL
® MINIMUM MAINTAINA- HIGH MAINTENANCE REQUIREMENTS IMPACT
BILITY REQUIREMENTS SCHEDULES

® MINIMUM DOCUMENT-
ATION

® MINIMUM CARRIER
MODS TO ACCOMMODATE

LESS MANPOWER, QUICKER PROCESSING

PREVENTS EXTENSIVE TESTS ON OPERATIONAL

INTERFACE SYSTEMS
® NO ORBITER CHANGES TO
ACCOMMODATE  INTERRACES DOES NOT TIE UP ORBITER OPERATIONAL SCHEDULE

® SATISFY MANDATORY SAFETY ASSURE PAYLOADS DO NOT VIOLATE ESTABLISHED
AND COMPATIBILITY REQMTS SAFETY MEASURES AND MEET MIN. COMPATIBILITY
WITH ORBITER

® MINIMIZE INTERFACES FEWER CONNECTIONS HENCE FEWER TROUBLE
SPOTS

TRW
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INTERFACE ASSESSMENT

OTHER
PROGRAMS [—>

EXPERIMENT GROUND INTERFACE
HARDWARE =>| OPERATIONS ——> ASSES SMENT
ANALYSIS REQU IR EMENTS
® PHYSICAL
INTERFACES
® PIM/SID
ASSESSMENT
OTHER
REQU I REMENTS =
TRW AND FACTORS
Fin M\, vm\,
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PAYLOAD INTEGRATION MOCKUP
AND
SHUTTLE INTEGRATION DEVICE
ASSESSMENT

® PIM— PAYLOAD INTEGRATION MOCKUP
A GROUND-BASED OPERATING REPLICA OF A PAYLOAD FOR
SUPPORTING ALL PHASES OF MISSION OPERATIONS

® SID— SHUTTLE INTEGRATION DEVICE

A DEVICE THAT PROVIDES A PHYSICAL REPLICA OF THE
ORBITER STRUCTURES AND EQUIPMENT INTERFACES TO THE
PAYLOAD AND A FUNCTIONAL REPLICA OF THE INTERFACING
FLIGHT SYSTEMS.

TRW
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PIM/SID ASSESSMENT

OBJECTIVE:

® DETERMINE NEED FOR PIM/SID
— 1F _NEEDED

® IDENTIFY FUNCTIONAL CHARACTERISTICS

® DETERMINE GROSS REQUIREMENTS

TRW
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PIM ASSESSMENT

PURPOSE OF A PIM:

SUPPORTS MISSION OPERATIONS IN —

CONFIGURATION CONTROL

FAULT ISOLATION
PHYSICAL/FUNCTIONAL INTEGRATION
TRAINING

MISSION CONTROL INTERFACES

MAINTENANCE PLANS & PROCEDURES
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PIM ASSESSMENT

COMPARE

QUICK-REACTION
CRITERIA

PIM CRITERIA

® LOW INTEGRATION COST

® SHORT TERM OF OPERATION ® LONG TERM P/L OPERATION

® P/L NOT READILY RETURNED
FOR CONFIGURATION UPDATE

® SIMPLE TO OPERATE

® EASY TO MAINTAIN

® HIGH P/L COST OR ONE OF

A KIND

® SHORT INTEGRATION & C/O TIME

® USED FOR FAULT ISOLATION AND
CORRECTION ANALYSIS

CONCLUSION
A PIM IS NOT REQUIRED FOR QUICK
REACTION SORTIE PAYLOADS AT THE
LAUNCH SITE.
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SID ASSESSMENT

PURPOSE OF A SID:

® ORBITER/CREW SAFETY CONFIDENCE
® SIMULATE INTERFACES

® OPERATIONAL FAMILIARIZATION

® PHYSICAL/FUNCTIONAL INTEGRATION
@ FAULT ISOLATION BEFORE MATING

® INTERFACE CONFIGURATION CONTROL

TRW

5-39



ob-§

‘speojAed 313405 UOL3IDPIY-XILNY BY} 404 33LS
YOuNe| 9y} 3e AURSSIIBU 3DLA3Q UOLIPADIIU] UR SUBPLSUOD MY| *SUOSRIL 3S3YY 404

4931440

3y} 0jul uotie|ieisut 03 Jotad aigissod se uotjeuanbrjuod Jubi4 s3L

Jeau SPe Ul palsal Ajybnouoyl 3q sdempsey Judwiuddxd pajf[eIsut ||e pue

4314409 3Y3 3Py} 84inbau 233 sd4asn ubiauoy Qod ‘YSYN °S4032e43U0D
‘s 14 40 A33t4eA 3y} AQ pajeaud sadejuadjul Auew ayy ‘A{juejsodul 3soy e

*4931 1940 3yl pue
491440) 3yl pur SJuswL4ddxa dYj UIIMIIQ IJUDUIFUBIUL [enjnu ou S|
943U7 1Byl 24NSSe 03 UOLSSLW 3yl 03 juejuodut St 3t ‘ALjuanbasuo)
*94049Q 48y3abo] poajeaado 40U UMO[4 ABA3U BARY UDLUAAR) ILIAOS

9yl p4aeoq uo sabeyoed juswiuadxa |RABADS 3Y3 3eY3 s|qeqouad st 31 @

*4911QJ4(Q dY3 Ul uoLje[[e3Sul 34043Q N0 pP3aydaYyd
A1ybnouoyy ag pLNoYs J4diude) dYyj 03 SuoLjedLjipow 3sdyl -sabe
-yoed juawi4adxd 3U3 IILPOWWOIIL 0F SUOLIRILSLPOW U3 LA4R) B4 Lnbau
03 A|3)L| A4BA SL UOLSSLW ILFU0S Yoy “A|9pLM SBLURA UOLSSLW
917405 3WES 39Uyl UO UMO{} 8Q 03 B4R IBY] SJudwLaadxad JO XLW dyy e

*4971q4Q 9y3 03 peo|Aed ayy burjew o3 Jotud
seade wajqoad |erjusjod 40 3st| 9yl buionpaa Aq abeddi|s afnpayoss
4931940 40 A3LpLqLssod ay3l 8onpas A|9AL1]03449 ued QIS e 4O 3sn 3y| e

:suosead

[RASADS B4R B43Y] 93ILS youne| ayz 3e speolAed uoL3deay-3dind ayl burjeub
-23ul pue buiruedauad 404 | 003 S|qesuadsipul pue a|qenfeA e 39 pLnom (IS dyl

(ponuL3uo)) INIWSSISSY QIS



SID ASSESSMENT

INTEGRATION CONSIDERATIONS

® QUICK-REACTION PAYLOADS
ARE GENERALLY R&D

® RAPID INTEGRATION - GROSS
ANALYSIS - MIN. UNIT TESTING

® MAX. OF ONE DAY PAYLOAD
INSTALLATION AND C/O IN
ORBITER

® COMPATIBILITY PROBLEMS COULD

CAUSE MISSION AND PROGRAM
SLIPS

CONCLUSION
A SID IS DESIRABLE FOR QUICK-
REACTION SORTIE PAYLOADS AT THE
LAUNCH SITE

COMPARE

SID CRITERIA

VERIFY SAFETY AND COMPAT-
IBILITY OF PAYLOAD WITH
ORBITER

PRECLUDE INTERFACE FIT AND
ALIGNMENT PROBLEMS

SIMULATE FUNCTIONS ACROSS
INTERFACES

WORK MUTUAL INTERFERENCE
PROBLEMS BEFORE MATING

TRW
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SID ASSESSMENT

FUNCTIONAL & PHYSICAL CHARACTERISTICS REQUIRED :

FUNCTIONAL

PHYSICAL

SIMULATE INPUTS TO PAYLOAD

CARRIER SUPPORTS
RESPOND TO PAYLOAD OUTPUTS

INTERFACE PANELS
SIMULATE SOFTWARE INTERFACE

PAYLOAD BAY ENVELOPE
SIMULATE PROCEDURAL INTERFACE

® SUPPORT EQUIPMENT FOR
CARRIER SYSTEMS

SUPPORT EQUIPMENT FOR
INPUTS AND OUTPUTS
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SID ASSESSMENT

RESOURCE REQUIREMENTS:

~ 6000 SF FLOOR SPACE

35 TON, 50 FT HOOK HT CRANE
COMMODITIES - ozN. He
ELECTRIC POWER
INSTITUTIONAL SUPPORT

SUPPORT EQUIPMENT - INPUTS

CLASS 100,000 ENVIRONMENT
ACCESS AND WORK STANDS
FLUIDS - SORTIE LAB
UTILITIES

DATA MANAGEMENT SUPPORT

SUPPORT EQUIPMENT - QUTPUTS

TRW
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6.1

LAUNCH CENTER INVOLVEMENT PRIOR

TO HARDWARE DELIVERY

G-

.
g

PRECED

ST IRIE Y 6-5
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PRE-DELIVERY INVOLVEMENT

ASSUMPTIONS

® THE QUICK-REACTION INTEGRATION ACTIVITY (QRIA) 1S LOCATED
AT THE LAUNCH SITE.

® THE AGENCY SPONSORING THE P1 IS NOT LIMITED TO NASA.

® THE SPONSORING AGENCY LEVIES DEVELOPMENT REQUIREMENTS
ON THE PI.

® THE QRIALEVIES INTEGRATION AND CARRIER/ORBITER RELATED
REQU IREMENTS.

TRW
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PRE-DELIVERY INVOLVEMENT

APPROACH

ASSUMPTIONS

AND
OTHER CRITERIA
PAYLOAD
PROGRAMS

QUICK-REACTION
PHILOSOPHY

FILRIED

QRIC
PRE-DELIVERY
FUNCTIONS

TRW
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LAUNCH CENTER FUNCTIONS PRIOR TO HARDWARE DELIVERY

PRE-DEVELOPMENT OR PROPOSAL PHASE DEVELOPMENT PHASE
® DISTRIBUTE QR-SUG ® RESPOND TO PI'S EXPT. REQMTS
® PROPOSAL REVIEW AND APPROVAL | @ MONITOR STATUS

PARTICIPATION
® PREPARE INTEGRATED SYSTEMS

TEST PLAN

® COORDINATE AND SCHEDULE EXPTS.,
CARRIERS, INTEGRATION, USERS

PROVIDE ASSISTANCE AND CONSULTATION TO P
— COORDINATE FLIGHT ASSIGNMENTS, SCHEDULES, PLANS
— COORDINATE INTERFACE REQUIREMENTS

_

COORDINATE OTHER LAUNCH CENTER _mc PPORT

® ASSURE COMPATIBILITY AND SAFETY
® ESTABLISH ENVIRONMENTAL TOLERANCE REQU IREMENTS

TRW
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6.2 LAUNCH CENTER IMPACT AND FACTORS
RELATED TO
DOD, COMMERCIAL AND FOREIGN USERS
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| OTHER USERS

| APPROACH

PERSONAL ASSUMPTION MMC
KNOWLEDGE STUDY NEW ASPECTS

AND CONTACT

———
ey

| QUICK-REACTION PHILOSOPHY

FACTORS

m AND
* IMPACT

ASSUMPTION: QUICK-REACTION REQUIREMENTS AND CONSTRAINTS
APPLY EQUALLY TO ALL POTENTIAL USERS
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OTHER |
PROGRAMS —

® DESIRABLE FEATURES

EXPERIMENT
HARDWARE
ANALYSIS

—

SUMMARY

GROUND
OPERATIONS
REQUIR EMENTS

—>

INTERFACE :
ASSESSMENT

® BASELINE DATA AND GROUND OPERATIONS PLAN

® DATA AND BASELINE FOUNDATION COMP

OF QUICK-REACTION OPERATIONAL CONCEPT IN NEXT PHASE.

OTHER
REQUIREMENTS f=—=>
AND FACTORS

® REQUIREMENTS AND
IMPACTS IDENTIFIED

LETED FOR DEVELOPMENT

mMw > I v
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7.0 SUMMARY AND PHASE 2 PLANS
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FOREIGN FACTORS AND IMPACT

"DEVELOPED" NATIONS
® MINOR IMPACT AS INDICATED BY MMC
"EMERGING' NATIONS

® POLITICAL INSTABILITY HINDERS LONG-TERM PROJECTS
® ACADEMICALLY STRONG
LOWER INSTRUMENT INTEGRITY
® WEAK IN PRACTICAL ASPECTS
® IMPACT
— DELIVERY DELAYS
— INCREASED C/O AND INTEGRATION TIME

— INCREASED ASSISTANCE/EQU | PMENT

Srsrems Gaowr
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COMMERCIAL FACTORS AND IMPACT

-

¢ QUICK- REACTION CONCEPT WELL SUITED
TO MOST POTENTIAL USERS

o SPECIAL AGREEMENTS
— FIXED PRICE SERVICES

— LIABILITY

o PROPRIETARY FACTORS
— HARDWARE
— SOFTWARE

— RETURNED DATA
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DOD FACTORS AND IMPACT

HARDWARE FACTORS

® NOT SIGNIFICANT

NON-HARDWARE FACTORS

® NONE FOR UNCLASSIFIED EXPERIMENTS
® CLASSIFIED EXPERIMENTS REQUIRE SPECIAL CONSIDERATION

POSSIBLE SOLUTIONS

® SHARED QUICK-REACTION FACILITIES
® DEDICATED DOD FACILITIES

® DEDICATED DOD QUICK-REACTION MISSIONS
TRW
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